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(57) Abstract 

The invention provides composite elastic nonwoven fabrics and me process of making them. The elastic nonwoven composite fabrics 
of the invention are formed from the combination of a plurality of cooperative elastic layers including an eiastomeric mettbtowu web and an 
riwttomeric spunbooded web. The eiastomeric layers are joined together in a unitary elastic fabric structure to provide a ccznposite having 
a desirable coxnbinanfiii of ela s ti c and barrier properties. 
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COMPOSE ELASTIC NONUOVB* FABRIC 



^ » ° serU1 „„. 

fiction <* ""Z^ta* num 3. *»•>. 

tt. invntwn « lrt ** pricing «>— 

Hore specitidly. W^^m,,, aesthetic 
covens havin, ^ rtU5 , „, *!* - * 

Mrri «, and «tMMb»llty PP eTlit ,,ent. 



15 



20 



25 



ban dagina -^^'^1' products because of tbexr 
nothing ana personal W« J and to al iow 

m ore freedom of body mov nave be en 

incorporated into -ri-^ es< such as vfcere 
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tor e»*ple, « ™ „ is norMllJ 

prepared, lor ..itblowing process is n 

5 polymer. However, th e ».l ^ 

C r.« »*— W addltl0 "' 
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i„ a«*W -» "^increase in elongation »hen 

dependent loss of retra 

in a stretched condition ^ be cause low 

Low strength is o 3 when stretC hed 

strength elastic fabric. . are ap ^ ^ &rti 

Lgh creep and strC / S " and elastic recovery 
25 J^e loss of ""'"^"^u U particularly true 
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35 therefore ^ eSir ^\ 0 toe shortcomings in streng^, 
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„« composite elastic 
. ct ea to the formatxon of ee-P f abrlCS 

dire cted elastomerxc » g a 

nonwovens by co . nclude fabric 

with other fabrxes. * ng aesthe txc s ofth 

0 desirable hand for W greater 

The resuj. of Knit textiJ- ^ leS . the 

15 superior «>«" ioMlly ,»ooi>tf* « 

' v discloses * 

* structure «^ts^ —T^U 

elastic net, w» w easily exu 
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• sS aidt result in Bering of the 
wretched net x. 

fabric t0 Van der Wielen et al. 
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10 rt f webs and nets w 
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»ble wipes, industrial 
• ti ons such as disposable w * roedia . 
aPPUC : s Tousewrap, carped, in part, on 

***** N onwoven fabric ^-ates^ 
el tblovn webs have found use microor ganisms 
5 Tor prevent P~*^ "J^** P^ess ~n 
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form very small aiaJB fibr ous web which, 

n-blown webs are not fab ric laminates 
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* -Friction to provide 
• a a coefficient of ~f ications , such 

ha XU for use in «* -s.stant app 
I s.oe coverings. ent of invention, 

In one preferred em° ^ sandW iched 

, at least one elasto»eric -* b ^ onded we bs. The webs 
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are joined together ^^/^onded la^te 
spunbonded/meltblown/ P desir able 
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and spunbond elasto esSU re with a c 

toint bonding using heat and P ^ ^ 

P ° The composite elastic t to 

,ion Provide 1^- fabrics according 

30 SST^ - ^s^dical fabric 
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t the invention avoid t ^ tic s. 
fabrics of the in prlor ar t 

cities associated wi s can 

cooplexitie inV ention in many ing 

Thus the fabrics o ially iop rove manuf 

witb cofflP 

lfl -tic fabrics- . Drawings 

elastic j- n^^crietim-StJ^-^^-^^ ^ rtf the 

the invention: 
original disclosure of tb * iu «trat- one 

0119 Figure 1 schematically ing one 

10 preferred method and ^^eb from the 
'preferred ^^.astomeric 

ective view of 

15 and . fragmentary P«SP 

Figure 2 is a * lastic nonwoven fabn 

„ lo „ specific P«ttrred „ 4 eoTO lrte 

inv ention, su lustrat ion and not to n 

f or the purpose of iU ^ the -ven 

30 of limitation. It wl anQ Ranges as «ll 
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Parent from a considerati on deS cription. 
Ss"-ion and the ^ £orming _ 

dlSCU The various ""^"^^ are elastomeric 
35 ^ composite fabrics us ed herein and 

-V-s "^1^, the term 

only tot purposes ox 
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P ElastoMric s ^^"° .,, UJ continuous 

25 laments of a ^r»oplas^ eously formed 

These olefinic elastomers ^ and are 

-.Tiocene polymerization c 

30 *ich «. - ""C^ 
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3S a — ^rystaXline poly- 
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1t .i n i e grades. 

extensibility. < grades is »■ . 

*< B c with changing resin y . angitY materials 

good recovery, * als . Properties of 

available elastic » ^ polyBer8 a re 

currently available 
x0 below in Table 1- ^^onx™**™™"* 

i GRADE ( 




MW^t^- ^ ahftVe poiymex^ * 

1 —-—J. .pun «■» *» '"I * iw „t«ri»13 MV. 

«. tacky a very soft, 9 s ^orf 

30 100% elongation hy 
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BaslsWeighUg/m 1 "- 60 
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of units of the 

X^^^fZ^ — «— s : 165 

trad. niu.es Mll.than. aiehiaani 

w - -rir^ — ^ « 

co.pan, o £ -i-^: Z Z^^^'^l 
bl oc* copo!y».rs, S * „ ade na , e Baton W 

sl oe>c copers so* iVM , poW»« 

Shell CM"*" 1 COTP,W ' t«ers such a. those lx."<> 

sts o t -~ 
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that elastomer properties ^ non- 
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Th e preferred ^^J^ properties 
a desirable soft hand and el 

"I tT«- ^° ndS eXhibX of at lit about 75% in 

recoverable elongation^ at ^ directien 

(CD) after 30% calc ulated fro* the 

Recoverable ^^^^able elongation - tj^ 
* ^mula: BHS average recov tion in the 

^ «-ein CO is recover* ^ * 
10 TJss direction and *> - ^ ^ ^ fabri « 

lea st a^ut aJO ably , the fabr. ^ 

SUCb 3 ° % laslic ^sto«er in an amount suff^ 
the thennoplasti & fi5% p„ s rec 

elongation after two t 5Q%> BOS t 

HImW*. ^ usln? an Inrtro rtretc l>iM 

^ventlon «. -«« »*\ S stretoll 

forming screen 22 in ^ond veb is <*> 

fibrous stream 28 wbicn 
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re d structure 30. 

„4ll be appreciated by w g each of tne 

Pr ^fe ^ "^' iC "-""Taut — 

example, tne tr iblock, radial an . ivrat:ed or 

^ rt f a dibloclc, d unsaturated 

25 formed of a u —ivstyrene (S) ana . - 

„»ri= W <*« MlU> ^, isopt.ne (I). « ffle 
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_ ld bY DEXCO- 

properties. tfeb8 can also be prepared 

P The elastomers « g with other 

, of thermoplastic eias g of 

increase 

throughput, «» * effib odiment of the 

15 parties too- ^ P _ b^d^ of 

inVen d Ta minor component, ^ ^ 
^ n about 5% by weight up to 50 by q± ^ 

between abou aboat 30 % DY de in 

preferably from about polymers, mclua 

P suitable thermoplastic F (et hylene- 

20 fixture. Sui ^ polymers po^ ^ ^ 

addition to tne y &n ethylene 

. direction by forming sere &g 
BaCbine /in^ apparatus 40, -^^in of ******* 



25 



30 



35 



PCT/US93'0726S 

95/04182 

^ to a thermal treatment 

A4 is then conveyed to a t 
structure 44 wea tment 
station 46. emboQ iment of thermal treatm 

A preferred emb ^ g r pair of 

station 46 is ^^f^ir^ operate 

9 heated calender rolls 4 « ^ sh<juld be 
temperature of heated such that the 
ad/usted to a -^-J^, f icient i y to soften 

— ^ f ^ - - «~ on 

fibers m at lea * into a unitary stru 

10 bonding the ^fer conditions are 
the other hand, the heat ^ fflinifflize 
^antageously -^^i-, e.g. , stretch 
aeration of froTO excessively high 
barrier, etc., as In advantageous 

preferably at least X > . aUoWS use of lo« 

P f tne other type of cond itions for 

2 0 of the o preSS ure calender ibers of 

temperature lo MP witbout meltmgof f 

bonding of the com? nbon ded layers, as 

bonding* or the webs are 

random point ho prcfe rably, th 

n are well known in the of discrete therm- 

b ° nd inwoven fabric ^ fab ric 
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b ° nd ^itrnonwoven fabric ic fab ric 

— *• I thermally-bonded compos- ^ ^ „ and 

52 is removed from the nip of the * ^ ^ ^ 
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immediately passed to end use manufacturing processes, 
for example for use in sterile wraps, surgical fabrics, 
bandages, diapers, disposable undergarments, personal 
hygiene products and the like. Blocking of the layers 
5 of the composite on the roll can be avoided in 
accordance with the invention by employing resins 
having a very narrow molecular weight distribution for 
forming the spunbond, such as the linear low density 
polyethylene elastomer resins commercially available 

10 from Exxon discussed previously. Narrow molecular 

weight distribution minimizes the presence of very low 
molecular weight polymer fragments which can act like 
plasticizers and/or adhesives and cause blocking of 
adjacent layers on a roll. 

15 The method illustrated in Figure 1 is 

susceptible to numerous preferred variations. For 
example, although the schematic illustration of Figure 
1 shows spunbond webs being formed directly during the 
in-line process, it will be apparent that one or both 

20 of the webs can be preformed, lightly bonded fabrics, 
and supplied as rolls of preformed fabrics. Similarly, 
although the elastomeric meltblown web is shown being 
formed in-line, it too can be supplied as a roll of a 
preformed web. Although Figure 1 illustrates use of 

25 two fibrous spunbond webs, one above and one below the 
elastomeric meltblown web, only a single spunbond web 
can be employed or more than two spunbond webs can be 
employed. Similarly, one or more meltblown webs can be 
used. 

30 In addition, the spunbond web or webs may be 

bonded or joined to the elastomeric meltblown web in 
any of the ways known in the art so long as the 
meltblown and spunbonded webs remain as substantially 
discreet layers in the final composite fabric. Thus 

35 the heated calender rolls 48 and 50 can, in other 
embodiments of the invention, be replaced by other 
bonding zones, for example in the form of an ultrasonic 
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It is also possible to 

figure 2 is a fraga inV ention 
\ a f a nonwoven web of tne 

composite fabric i 42 having 

tterw.1 bond " tes Bom ov.n fabric. »« ? 

bonds may be 

llw *„ao» provide «* drape. » «- 

without requiring 

extensibility- ordi n g to the invention can be 

Fabrics *~°*™ Ation3 , such as 
us ed in -dicai ^-J^ gotfnS ^ -apes e 

30 personal care sn oe covers and 

trains pants, b and * ^ d ^ odu cts such 

diSP ° S f ^al garments and in i— fab-tics of 

and i« dustria t^ n elastic composite I 

as for filtration. » inven tion can be use 

oont invention of tne . , llty of the SMS 

laminate can be s 
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ct of the i-nut ~- ~ ^traps 
<* iS aSPe ! tt . use of these tables as ~ ^ 

cms fabrics, tne Because an eia 

* - -hstantiai Sl,nltl f0 ^ to a «.PP*a 
£ ,*ric U capa*e ot ""^^uon pr.»i«° 

.Yastic SKS »»™ c ° £ flts Horeover, «»«" 

5 « leant »d„anta«e. "<* """'^ u i« «»«^ 

"^lllti- — »ini.Ue -* « 

to «>">• " e1 *^ ^act with ^ «e«le 
!0 This, u> ,. 0 iaetital contact wi 

trrr^r^cs. 

» 4 ""'Tthe' preset invention i. 
£l „ a«*d hone.it -J» 
^ opposite ^^"in, gaffl&a radiation. 
TppUcation. can £s6r lcs «. tt 

£ -JV^ - he 

rjT^- "~ result o £ 

cL over ti», h*=o»"« Mlt " lll6 „DilitY of the 
^ taction treats, ^generation o £ 

gaJ » raa ion result, in » ^ ^uity is 

- scs --rxCa je. - 

v^iieved to result from w ttaclc and 

^ which is subject to radia tion 

poiypropyl^' V cals gen erated by 

degradation by «e 

35 accesses. ^ P-W^^^^ 

poly eth yl ene based ^ -.s hav 
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vfar , m addition, 

^se tne presence « ttee 

„„!=» tend to ero»W* fl „ gMM 

radicals- consequent^ »M naIltly 

crosslinlced. Al«w»9 predominant eti« 

heater - *° 

gamma radiation is stiU lene ^ins 

of significant amounts o :J fae f ongoing 

Xs will be «W Mr **V i compo site fabrics of 
10 ^ elastomer ic nonvoven com? from 

although the elast ly formed entl * e ^ 

invention are can be laminated or 

elaS tomeric layers, fabx ics and materials 

well Known in the art, P ^ dl apers, 
. personal care products and tfce 

i^^/^orb and contain body 
like, is *° rapidlY a cont amination of clow 

ot other artwl-- * e »0» t -t _ 

absorbent cor. and ' E l..tioUed 1« 

fa now into the .MorMnt cor ^ ^ 

-vticles !•* * * « .earer's less or 

^aist. "astic co^n»ts ran provld . 

elastic ,1— ^ ■ - W " T 
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w eiastic nonwoven ;Xt«eou« - — 
a6 a coverstocx layer. » t> sa ch as • 

the invention. en «_ McXsM .t layer ° f * 

barrier properties by prope rties can be 

gained by ^^J^ fU, to 

polyethylene or a continUO us boning of the 

» — rrts; r ^ s *ooth o :r ~- eved b y 

web and the fi laBinatio n may also 

calender rolls. bon ding agent. 

• „d with an absorbent body, sue ip wi th 

inner surface ofas p ulp »ay 

' W ;T^ ^ felrt " Sue, water 

included m the •»» , baM .er 

25 incor por.ti»a the wood „.„ <hicR «, contain 

„ld «* or »o» .» «* *f reconstituted 

^.Pie textile .iters ac.»t. 

polyoletins, !» lya " incWd . an elteotive a. 
„ L»or»=»t core W *"» £ bMlMK! (..«• . 
" .„ i.oro.nic or „» in the art «. 
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„f the invention can also 
The elastic * £ aper . The topsheet 

be used as a topsheet ^\^\ Q M «- 
* advantageously pewits W d to in the 

re .tian.»i»= i ° n «' : ooshM t (referred to in the 

1 as «r«« resistance") • 10 distance, the 

of strike through and r.»et iliv<mtl „„ can 

balance 01 »="■ fabrics of tne " 

,..tic nonvovon composite 1 thirties 
10 Jed to i»P»rt hvdrophiUc *»" oompo site 

- Tr r^ ar-reo. can he 

"Tt ^ton x-100 or the W- a M 

» — " «e eiastio —"^^ - — — 

merited above is then iim . r surface * 

n^^Sr-rrcr ir 

adhesive, seaming wxtn 

^ *he invention are 
» Th e eisstic l-i^JtL- ban, are" - 

il5 o us. £ ui in the -^.ok — £ 
absorb"" product, to J,r° o{ ^ 

prop^es, !» ln , oar ,ent Jit •» 

dual P«rpo»«» °< 1 P , lastie nonwoven vebs • 
fl uid contain--- » „ „ plao . strands o^ 
invention can thus * f il«, and * 

35 .iastic ^'f^havin, a iea* resistant «* 
to produce a proa 
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_ nin re d marks on the 

. — trr.«r^ : 

us ed in ^^Utration properties -* 

, provide with be *«- SiWl L 1 

m fabric can w 

.«.- elastic nonwoven 
time. th composite elas« 

In addition, the c P ^ other 

■ e of the invention can ais inc lude 
fabrics of tne elaSt omeric layers 

elaS tomeric layers. nonWO ven webs formed 

ending. " t " <,U9h " ^,«=.eri= »<* W 1 " 11 * " 
„ invention, tbe •'"""^^ic spunbonded web or 
1OTer strength «— ^ in otMr .dv.ntag.ou. 

enfi =diBents. tne neltblown „,„ or webs, 

^.ater strengtb than » 
J5 particmlTW «b.n tbe aBlMte . 



* ..Kblown «* «t » £ ^ 4014 

<„>,t was prepared by »=™ „*t»ined iron 
basis weight was P ...-thyiene resin obtain' 
35 linear low density po««W Sinuous 

«— ^T-pre^ - — reSi ° 
filament web was prep 
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£aM ic «a» 50 P« = « layers o£ the 

MECHANICAL PROPERTIED 
^C.PUHBON.^W, URATES 
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15 



' MS»l---■--"■* , "'"* 0,,, '" , 

Bongation measured 30 secon _ 
stressV 

. . all W ith reference to its P 
considerable detax vi ^ numerous 
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1. * """^ Z ft ^Plurality of discrete 
- „™ the combination of a 
formed from the co COBpris i n g: . 

. V i„ B elastic layers w»v comprising 
cooperative ex« + .« mer io spunbonded weD co»f 

a first elastomeric so £ilao ents; and 

T»« ustol ,.ric 
ao co^ » «-» ^econo -asto-eric 

elastic properties. 

oS ite elastic nonwoven fabric 
- The composite eia se cond 
,i further comprising a 
according to Claim 1 ^ tfeb uprising a 

el astomeric ^^^inuous fil— • 
plur ality of — ^ y being disposed between said 

5 f r:^^ 

mastic nonwoven fabric 
«he composite elastic 
4. **• c ° P . _ aid elastomeric 

■phe coBposl te elastic nonwoven fabric 
5. «»• COBp id e iastomeric 

.ccoraina « » "f'^ic "* "T 

5 bond sites distrm 

composite nonwoven fabric. 
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elastic nonwoven fabric 
fi The composite elasw 

polyethylene polymer. 

elastic nonwoven fabric 
_ The composite elastic 

ccprises . crystal^ bWcK , „ d an 

including a ^""^Twit* .fastic properties as a 
, ..orpbous =-^ S1 t f tlia cr ,st,lUne — P°»»» 
second P«se ^ ne polyMr b l„e*. 
block via a semi 

polyethylene poly»e'- 

—It. elastic nonwoven fabric 
,. me composite el a ueb 

according to C1.1. > .™in heteropbasic copoly- 
comprises . cryst.ll- bloc)t , and an 

including a .fastic properties - • 
5 ..orpbous copoly.«r "o^ c* ^ ^ polyMr 

second phase J^*^ polyM r bloc*, 
bloc* via a semi crysi. 

... .i»stic nonwoven fabric 
10 . Tb. composite elasti ^ 

.ccording to Claim 1 'f^. group 

c0W ri.es an «"f"^f ^ 
consist!*, of p oiy(.«.yi««- 
5 etbylen-polybutyleb. p<)lv<1 dipat. 

w tylene> P°» 5 ^i^ ic pd^rs. polyamid. 
■ ^^^creste, el.sto.eric 
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elastomer ic polymers, 
an . i~ mnivmer. 



and Dienw=» — — 
or non-elastomeric polymer 



elastic nonwoven fabric 

weortJWI to C1MB £ron the group 

cowrt— »" '^"T "is. Ul Wo* OOPOW.TS, 

ethylone-polY**Vl«» " lJMrs , poXydipate 

elastomerio polyM»> P ' poHwrs, 
elas to»eri= U« l °" Msic olefin =oPOlV-« s ' 

and blends thereoi * 
^ non .. laSt »«io 

elastic nonwoven fabric 
12 . A composite ela * * of 

* from the combination of a pi 
Native -^^Si. spunbonded webs 
f "^^of substantially continuous 
5 comprising a plurals 

filaments; . moltblown web comprising a 

an elastomeric ^Itblown different 

pl urality of meltblown fibers elaStome ric 
Lastic properties as c^ed web being 

10 spunbonded webs, saU ^ ^ ^ elastomerl c 
disposed between said 

alrttiM ~ - r -- r,r nr 
stjs — - - — — — 



15 

properties 
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„ A process for producing a coapo"" 

prepare . P^rality splin6o ^ 
„„„„oven webs «-*»^ ' o£ sabstantial l, continuous 
— MmPli "7 a \«ono .Ustcric <1K~ web 

'"^ing^pluraUt, - -«»~ fibers, - 
ccprxsin, a Pi lurallty of nonwoven 

,0mm, »« ' toge ther to for. a 

and wherein composite 

turther comprising tte step P ^ a 

el „to»eric spunbonded *«— »' - 

pl ur.Ut y f^^iT-*"" between said 
5 ^raTse-no eiastoeeric spunbonded 

16 . Tne process a=oor^, to^^ i 
herein said fining step U accepted 
bonding • 

„. Ihe proofs according to CUU » 

5 fabric. 

18 . »e Process according to cia* ^ 
,„ said »eltblo»n veb co-prises an ela 



10 
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^ process according to Claim 13 
ZZZZZ comprises a crystalline 
serein sa>d "^^=1^ including a crystallm. 

crystalline polymer bloclc. 

,« The process according to Claim 13 
„ i, said comprise* an el.sto.enc 

1- Uuv pWene polymer- 

„. ^ process according to Clai. 

.herein said spnnbonded ;£rE£»W7«'» U1 ~ 
ol e t in. heterophasic «^£„. ^polymer Wo* 
M se P.ly»er - pMse blocte d to 

• r c^rir ptiy- — - * — 

crystalline polymer bloclc. 

M The process according to "aim 1^ 

serein said It*- •^^'^-b--. 

selected from the ^ J^^tylen. copolymers, 
m Hoc* copolymers, ethyls* . > J copoly „r., 

polyadipat. esters^ P ^ poly .theres«r 
poiyamid. ela.tom.ric p y» elast om.ric 

eW stom«ic ^*f-». ^ deMity pol y.th,len. 

polymers. ^"^'JZnL heterophasic olefin 

S or non-las— polymer- 
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„. The process according 
herein said s P — » o poiyur.th.nes, 

^ d1 „c* =opo V y»>rs. ^ oopoly-". 

pdyadip." """'.^ters polyetherester 

el asto».rio poiy^rs, 4eMlty 

poiymers, eiastonenc !»• 1 beteropMsi c oief In 

S or no„-eiasto»eri= poiy- 

21 x process tor protein, » 
elM tic nonvoven ^■"J^'^b-.U nonvoven 

, seconded -.-f^ P e ^»eric tihrous ve> 
continuous f il.»«nts and an .1 „, iorofiMr s 

comprising a 

s „d»iched between said first 

-^tu piuraUty * nonvoven 

10 . Si-SSI , t^out 

- - • — ' 

coherent el.sto»eri= taWic. 
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